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DETERMINATION OF INPUTTED IMAGE TO 
BE DOCUMENT OR NON-DOCUMENT 

CROSS-REFERENCE TO RELATED 
APPLICATION 5 

This application claims priority to Chinese Patent Appli 
cation No. 200810090406.8, which was filed on Mar. 31, 
2008, the contents of which are incorporated herein by refer 
ence in its entirety. 10 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image determination 15 

apparatus for determining whether inputted image data is 
document image data or non-document image data, an image 
search apparatus having the image determination apparatus 
and a recording medium on which an image search program 
is recorded. 2O 

2. Description of the Related Art 
There are image forming apparatuses such as a copy 

machine, a facsimile machine, a printer, and a multifunctional 
peripheral having multiple functions thereof, which have 
functions of storing image data Such as an inputted document 25 
image in a mass-capacity storage device and reading out and 
reprinting registered image data that has been inputted once at 
any time. 
The function of reprinting is convenient. However, as an 

amount of the registered data increases, it is difficult to find 30 
data to be outputted. Accordingly, image search technology 
for searching desired image data from a plurality of pieces of 
image data becomes important. 

In order to search image data, similarity between the reg 
istered image data and inputted image data needs to be cal- 35 
culated by comparing the registered image data with the 
inputted image data. Here, document image data and non 
document image data (pictures, figures, illustrations, and the 
like) included in the registered image data are generally 
mixed with each other. 40 

According to a known technique, for example, an image 
search apparatus disclosed in Chinese Patent Application No. 
200510005334.9, has a function of calculating a feature for 
the two-types of image data, that is, the document image data 
and the non-document image data by using the same algo- 45 
rithm, and does not have a processing step of discriminating 
between the document image data and the non-document 
image data or the like. 

Meanwhile, as a technique applied to the discrimination 
between the image data, there is a region segmentation tech- 50 
nique. The region segmentation technique has processing 
steps performed in advance in order to, for example, segment 
a piece of image data into a plurality of regions including a 
text region, a photograph region, a halftone region, a page 
background region, and the like and perform proper process- 55 
ing (filtering, halftoning, and the like) on the regions. 

Such image segmentation techniques are disclosed in US 
Patent Publication U.S. Pat. No. 5,465,304A, US Patent Pub 
lication U.S. Pat. No. 7,085,420B2, Chinese Patent Applica 
tion No. 200510063768.4, and the like. 60 

In particular, a region attribute determination apparatus 
disclosed in Japanese Unexamined Patent Publication JP-A 
4-309191 detects a position of connection between black 
runs, and when the connection therebetween is terminated, 
detects a circumscribing bounding box of a group of black 65 
pixels. The region attribute determination apparatus then gen 
erates a histogram using the heights or the widths of the 

2 
circumscribing bounding boxes as a frequency of occurrence. 
In addition, the region attribute determination apparatus 
determines a region having Small circumscribing bounding 
boxes of which the frequency of occurrence is greater than or 
equal to a threshold value as the photograph region, and, 
based on a standard deviation of the histogram, determines a 
region having a histogram showing relatively uniform fre 
quencies of occurrence as the text region, and determines a 
region having a histogram showing relatively uneven fre 
quencies of occurrence as the figure region. 

According to the known technique, since the same algo 
rithm is used for both types of the image data, that is, the 
document image data and the non-document image data to 
calculate the feature, search accuracy cannot be high enough. 
Specifically, in the search process, the inputted data needs to 
be compared to all of the registered image data. Therefore, as 
a greater amount of the registered image data exists, more 
time is needed for the search process. 

In addition, in terms of determination accuracy for either 
the discrimination between the document image data or the 
non-document image data, high enough accuracy cannot be 
obtained by using the known technique. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an image determi 
nation apparatus capable of improving determination accu 
racy. Another object of the invention is to provide an image 
search apparatus capable of improving determination accu 
racy in addition to reducing time needed to perform a search 
process and a recording medium on which an image search 
program is recorded. 
The invention provides an image determination apparatus 

which determines whether inputted image data is document 
image data or non-document data, comprising: 

a binarization process section which converts the inputted 
image data to binary image data by binarizing the inputted 
image data, and calculates a total black pixel ratio that is a 
ratio of a number of black pixels to a number of all pixels in 
the image data; 

a feature extracting section which detects connected com 
ponents that are groups of pixels having a same color in the 
binary image data and circumscribing bounding boxes of the 
connected components, and generates a histogram by speci 
fying the sizes of the circumscribing bounding boxes as 
classes and numbers of the connected components as fre 
quencies of occurrence; and 

an image determination section which determines whether 
the inputted image data is document image data or non 
document image data based on information related to the 
generated histogram and the total black pixel ratio. 

According to the invention, the binarization process sec 
tion first binarizes the inputted image data, and generates the 
total black pixel ratio. 
The feature extracting section detects the connected com 

ponents that are the groups of adjacent pixels having the same 
colors in the binary image data and detects the circumscribing 
bounding boxes of the connected components. In addition, 
the feature extracting section generates the histogram by 
specifying the sizes of the circumscribing bounding boxes as 
the classes and the numbers of connected components as the 
frequencies of occurrence. 
The image determination section determines whether the 

inputted image data is the document image data or the non 
document image databased on the information related to the 
generated histogram and the total black pixel ratio. 
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Since the determination is based on the information related 
to the histogram and the total black pixel ratio, time needed to 
perform the determination can be reduced, and determination 
accuracy can be improved. 

Moreover, in the invention, it is preferable that the feature 
extracting section removes the connected components in the 
circumscribing bounding boxes of which the sizes are Smaller 
than a predetermined size, from all connected components, 
further removes the connected components in the circum 
scribing bounding boxes of which the bounding box black 
pixel ratios are out of a predetermined range, based on the 
sizes of the circumscribing bounding boxes and bounding 
box black pixel ratios each of which represents a ratio of the 
number of the black pixels constituting the corresponding 
connected component in the corresponding circumscribing 
bounding box to the number of all pixels in the corresponding 
circumscribing bounding box, and generates the histogram 
by using the remaining connected components. 

According to the invention, the feature extracting section, 
in the first step, removes the connected components in the 
circumscribing bounding boxes of which the sizes are Smaller 
than the predetermined size, and in the second step, removes 
the connected components in the circumscribing bounding 
boxes of which the bounding box black pixel ratios are out of 
the predetermined range. The feature extracting section gen 
erates the histogram by using the connected components that 
remain after removing the unnecessary connected compo 
nentS. 

When the sizes of the circumscribing bounding boxes are 
extremely small, the corresponding circumscribing bounding 
boxes may represent dots or ruled lines and hardly affect the 
determination accuracy in the determination between the 
document image data and the non-document image data. 
Therefore, by removing the corresponding bounding boxes in 
advance, an amount of calculation for generating the histo 
gram can be reduced. 
The circumscribing bounding box having an extremely 

great bounding box black pixel ratio may represent, for 
example, an ink Smudge. When simple Smudges are not 
removed in advance and the Smudges are similar to the cir 
cumscribing bounding boxes of texts, even though the 
Smudges are not the texts, the Smudges may cause the data 
including the Smudges to be determined as the document 
image data. When the Smudges are similar to the circumscrib 
ing bounding boxes of figures, even though the Smudges are 
not the figures, the Smudges may cause the data including the 
Smudges to be determined as the non-document image data. 
Accordingly, it may cause a faulty determination and a reduc 
tion in the determination accuracy. 
By removing the unnecessary connected components as 

described above, the amount of calculation for processing the 
histogram can be reduced, and the determination accuracy 
can be improved. 

Moreover, in the invention, it is preferable that when the 
number of the connected components in the circumscribing 
bounding boxes which belong to a class representing the 
smallest size is assumed to be r1, a ratio of the number r1 of 
the connected components to the number of all connected 
components is assumed to be r2, and the total black pixel ratio 
is assumed to be r0, the image determination section calcu 
lates a determination feature F by using F-r1xr2/rO and deter 
mines whether the inputted image data is the document image 
data or the non-document image databased on the determi 
nation feature F. 

According to the invention, since the histogram of the 
document image data shows a significant peak for the number 
of the connected components in the circumscribing bounding 
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4 
boxes which belong to a class representing the Smallest size, 
r1 and r2 have relatively greater values. In addition, since the 
total number of black pixels is small, ro is small. Therefore, F 
tends to have a greater value. On the contrary, since the 
histogram of the non-document image data has uniform num 
bers of connected components at each of the classes and does 
not show a significant peak, r1 and r2 have relatively smaller 
values. In addition, since the total number of black pixels is 
great, ro is great. Therefore, F tends to have a smaller value. 
The determination accuracy can be improved by the use of the 
determination feature F for the determination. 

Moreover, the invention provides an image search appara 
tus which searches pre-registered image data for image data 
similar to inputted image data, comprising: 

the image determination apparatus mentioned above; 
a feature data generating section which generates feature 

data for document image data when the inputted image data is 
the document image data and generates feature data for non 
document image data when the inputted image data is the 
non-document image databased on the determination result 
of the image determination apparatus; 

a search section which searches the pre-registered image 
data for the image data similar to the inputted image data, 
based on feature data of the pre-registered image data and the 
feature data generated by the feature data generating section; 
and 

a display section which displays the image data similar to 
the inputted image data among the pre-registered image data 
based on the search result of the search section. 

According to the invention, the feature data generating 
section generates the feature data for the document image 
data when the inputted image data is the document image data 
and generates the feature data for the non-document image 
data when the inputted image data is the non-document image 
data, based on the determination result of the image determi 
nation apparatus. In addition, when the search section 
searches for the image data similar to the inputted image data 
based on the feature data of the pre-registered image data and 
the feature data generated by the feature data generating 
section, the display section displays the image data similar to 
the inputted image data among the pre-registered image data. 

Whether the inputted image data is the document image 
data or the non-document image data is determined before 
performing the search process, so that a proper feature can be 
calculated, and search accuracy can be improved. 

Moreover, in the invention, it is preferable that the pre 
registered image data is classified and registered into the 
document image data and the non-document image data, and 

based on the determination result of the image determina 
tion apparatus, when the inputted image data is the document 
image data, the search section sets a search field to the image 
data registered as the document image data, and when the 
inputted image data is the non-document image data, the 
search section sets the search field to the image data registered 
as the non-document image data. 

According to the invention, when the inputted data is the 
document image data, the search field is set to the image data 
registered as the document image data, and when the inputted 
data is the non-document image data, the search field is set to 
the image data registered as the non-document image data. 

Accordingly, the number of pieces of image data that is 
used to be compared to the feature by the search section can 
be limited, so that time required for performing the search 
process can be reduced. 

Moreover, the invention may provide the image search 
program to make a computer function as an image search 
apparatus. 



US 8,385,643 B2 
5 

Moreover, the invention provides a computer-readable 
recording medium on which an image search program is 
recorded in order to make a computer function as the image 
search apparatus mentioned above. 

According to the invention, it is possible to provide an 
image search program and a computer-readable recording 
medium on which an image search program is recorded. 

BRIEF DESCRIPTION OF DRAWINGS 

Other and further objects, features, and advantages of the 
invention will be more explicit from the following detailed 
description taken with reference to the drawings wherein: 

FIG. 1 is a block diagram illustrating a mechanical con 
figuration of an image search apparatus; 

FIG. 2 is a block diagram illustrating a functional configu 
ration of the image search apparatus; 

FIG. 3 is a block diagram illustrating a functional configu 
ration of an image determination section; 

FIG. 4 is a flowchart illustrating a determination process 
performed by the image determination section; 

FIG. 5 is a flowchart illustrating a preprocess performed by 
a preprocessing section; 

FIG. 6 is a flowchart illustrating feature extracting process 
performed by the feature extracting section; 

FIG. 7A and FIG. 7B are graphs displaying histograms: 
and 

FIG. 8 is a flowchart illustrating a determination process 
performed by a determining section. 

DETAILED DESCRIPTION 

Now referring to the drawings, preferred embodiments of 
the invention are described below. 

FIG. 1 is a block diagram illustrating a mechanical con 
figuration of an image search apparatus 10. The image search 
apparatus 10 includes a processor 4, and an external memory 
device 5 for storing software and the like used by the proces 
Sor 4 to perform a practical process. 
The processor 4 performs a determination process for 

determining whether image data that is inputted (hereinafter, 
referred to as "input image data') is document image data or 
non-document image data, compares the input image data to 
a plurality of pieces of image data that are registered in 
advance (hereinafter, referred to as “registration image data') 
based on the determination result, and practically performs an 
image search process for searching for and displaying the 
registration image data that is similar to the input image data. 
The practical processes of the processor 4 are performed by 
the software stored in the external memory device 5. The 
processor 4 may be configured in, for example, a general 
computer main body. 
The external memory device 5 may be configured as, for 

example, a fast access hard disk. In addition, the external 
memory device 5 may have a configuration using a mass 
capacity device Such as an optical disk and the like to maintain 
a large amount of the registration image data. During the 
determination process and the search process, temporary data 
and the like created in each processing step may be stored in 
the external memory device 5 or a semiconductor memory 
that is embedded in the processor 4. 

To the image search apparatus 10, a keyboard 1 and a 
display device 3 are connected. The keyboard 1 is used for 
inputting instructions for executing various Software pro 
grams. 
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6 
The display device 3 displays an image based on the input 

image data and the registration image data, search results, and 
the like. 
To the image search apparatus 10, an image scanner 2 is 

additionally connected. The image scanner 2 is used for read 
ing a document on which an image is printed and inputting the 
input image data. 
The input image data can be acquired by using another 

device on a network through a communication I/F (interface) 
6 in data communications, in addition to the image scanner 2. 
The communication I/F 6 is implemented as a LAN (Local 
Area Network) card used for connection to the LAN, a 
modem card connected to a public Switched telephone net 
work for data communications, or the like. 

FIG. 2 is a block diagram illustrating a functional configu 
ration of the image search apparatus 10. 
The image search apparatus 10 includes an input section 

11, an image determination section 12, a search section 13, a 
display section 14, and a registration image storing section 
15. 
The input section 11 inputs the input image data and the 

registration image data. In the hardware configuration illus 
trated in FIG. 1, the image Scanner 2, the communication I/F 
6, and the like functionally correspond to the input section 11. 
The registration image data is image data that has been input 
ted in advance before the input image data is inputted and is 
stored in the registration image storing section 15. 

FIG. 3 is a block diagram illustrating a functional configu 
ration of the image determination section 12. 
The image determination section 12 includes a preprocess 

ing section 120, a feature extracting section 121, and a deter 
mining section 122. 
The image determination section 12 determines whether 

the image data inputted by the input section 11 is the docu 
ment image data or the non-document image data and outputs 
the determination result to the subsequent search section 13. 
The search section 13 changes a feature needed for the search 
process according to whether the input image data is the 
document image data or the non-document image data and 
calculate the feature proper for the image data. 

FIG. 4 is a flowchart illustrating the determination process 
performed by the image determination section 12. In Step A1, 
the preprocessing section 120 performs a binarization process 
as a preprocess for the input image data. In Step A2, based on 
the binarized image data, the feature extracting section 121 
detects a circumscribing bounding box of adjacent pixels and 
performs a statistical process (generation of a histogram) on 
the circumscribing bounding boxes. In Step A3, the determin 
ing section 122 determines whether the input image data is the 
document image data or the non-document image databased 
on the result of the statistical process and in Step A4, outputs 
the determination result to the search section 13. 
Now, each step will be described in detail. 
The preprocess of Step A1 performed by the preprocessing 

section 120 is illustrated, for example, in a flowchart of FIG. 
5. 
When image data is inputted, in Step B1, it is determined 

whether or not the input image data is color image data. When 
the input image data is the color image data, the process 
proceeds to Step B2 and the color image data is converted into 
gray image data by performing gray processing based on 
lightness components. When the input image data is not the 
color image data, the process proceeds to Step B3 and 
whether or not the input image data is the gray image data is 
determined. When the input image data is the gray image 
data, the process proceeds to Step B4 and the gray image data 
is binarized by using a predetermined threshold value and the 
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gray image data is converted into binary image data. Then, the 
process proceeds to step B5 and the binary image data is 
outputted, and then the process is ended. When the input 
image data is not the gray image data, it means that the input 
image data is binary image data. Therefore, the process pro 
ceeds to step B5 and the binary image data is outputted, and 
then the process is ended. 

Binary image data is so-called black-and-white image data 
that is image data of which each pixel value is 0 or 1 (white 
pixel or black pixel). All pixels of the gray image data are 
classified into black pixels and white pixels by performing 
threshold processing on a gray level (density) of each pixel in 
the gray image data. 

In addition, in Step B4, a total black pixel ratio of the 
number of black pixels to the total number of pixels consti 
tuting image data to be determined is calculated. 

Feature extracting process performed by the feature 
extracting section 121 in Step A2 is illustrated, for example, 
in a flowchart of FIG. 6. 
When the binary image data binarized by the preprocessing 

section 120 is inputted in Step C1, all the connected compo 
nents are detected from the binary image data in Step C2. 
The connected component refers to as a group of pixels that 

are connected and have the same color. Connected compo 
nents of black pixels or white pixels are detected depending 
on whether a page background of the input image data has a 
black pixel or a white pixel. Generally, the page background 
frequently has white pixels and a text or figure image is 
illustrated by black pixels, and therefore, in the embodiment, 
the case of detecting the connected component of the black 
pixels is described. When the page background has black 
pixels, it means that a white text or a white figure is illustrated 
by white pixels in a text image or a figure image. In this case, 
the connected component of the white pixel is detected. 

In addition, whether the page background has black pixels 
or white pixels can be determined by performing a well 
known page background determination process. For 
example, when the total black pixel ratio is Smaller than a 
predetermined ratio, it is determined that the page back 
ground has white pixels, and when the total black pixel ratio 
is greater than the predetermined ratio, it is determined that 
the page background has black pixels. 

The connected component can be detected by using a well 
known detection method. For example, for a line, a continu 
ous part of adjacent black pixels (black run) is detected from 
the line, a run length of the black run and coordinates of black 
pixels of both ends of the black run are stored. The coordi 
nates are defined in advance, for example, by specifying a 
direction parallel to the line as the X-axis and a direction 
perpendicular to the line as the y-axis. 

For black runs of upper and lower lines with a target line 
interposed therebetween in the y-direction, when the x-coor 
dinates of both ends of the black pixels fall in the range of the 
x-coordinates of both ends of a black run of the target line, it 
can be regarded that the black run of the target line and the 
black runs having both ends of which the x-coordinates of the 
black pixels fall in the range thereof, are connected in the 
y-direction. 

In this manner, lines are sequentially determined as target 
lines to detect continuous parts in the Xandy-directions for all 
of the image data to detect connected components of black 
pixels. 
When the connected components of the black pixels are 

detected, a circumscribing bounding box of each detected 
connected component is generated. The circumscribing 
bounding box is a bounding box having sides parallel to the 
X-axis and sides parallel to the y-axis. Here, the length of the 
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8 
side in the x-axis is referred to as the width of the bounding 
box, and the length of the side in the y-direction is referred to 
as the height of the bounding box. 
The circumscribing bounding box can be generated by 

using a known generation method. For example, when the 
connected components are detected, the coordinates of black 
pixels at both ends of each black run are detected in advance, 
for each of all black runs, and therefore a minimum value and 
a maximum value of an X-coordinate are extracted, and a 
difference between the maximum value and the minimum 
value is calculated as a width of a bounding box (the number 
of pixels). In addition, for all of black runs constituting a 
connected component, a minimum value and a maximum 
value of a y-coordinate are extracted, and a difference 
between the maximum value and the minimum value is cal 
culated as a height of the bounding box (the number of pix 
els). 

In addition, according to the invention, for every connected 
component, a bounding box black pixel ratio of black pixels 
to all pixels in a circumscribing bounding box is calculated. 
As described above, since the width and the height of the 
bounding box that is the size information on the circumscrib 
ing bounding box is calculated in advance, the number of 
pixels in the circumscribing bounding box can be calculated 
by using those values, and the number of the black pixels can 
be calculated by using the sum of the run lengths of the pixels 
constituting the connected component. 

Accordingly, the bounding box black pixel ratio can be 
calculated by using an expression of (the number of black 
pixels constituting a connected component)f(the number of 
all pixels in a circumscribing bounding box). 

In this manner, in Step C2, for each connected component 
in the binary image data, points (coordinates) of black pixels 
constituting the connected components, points (coordinates) 
of circumscribing bounding boxes, widths of the circumscrib 
ing bounding boxes, heights of the circumscribing bounding 
boxes, and bounding box black pixel ratios, are stored in a 
predetermined storage region in association with the corre 
sponding connected component. 

Next, in Step C3, selection of the connected components is 
performed before performing the statistical process. Here, an 
object of the selection is to remove the connected components 
that are not used for the statistical process. The selection in 
Step C3, that is, removal of unnecessary connected compo 
nents includes two steps. 
The selection in the first step is selection based on sizes of 

circumscribing bounding boxes. 
A threshold (for example, 0.4) for the widths and the 

heights of the circumscribing bounding boxes is set, and the 
threshold is compared with the width and the height of the 
circumscribing bounding box. When one or more of the width 
and the height are smaller than the threshold, the connected 
component of the circumscribing bounding box is removed. 
A circumscribing bounding box having an extremely small 

width or height may frequently represent a dot or a ruled line 
and hardly affects determination accuracy in discrimination 
between document image data and non-document image 
data. Therefore, by removing the unnecessary circumscribing 
bounding boxes in advance, an amount of calculation for the 
statistical process can be reduced. 
The selection in the second step is selection based on the 

bounding box black pixel ratios. 
A predetermined range (for example, 0.05 to 0.08) for the 

bounding box black pixel ratios is set, and the bounding box 
black pixel ratios are compared to the predetermined range. 
When the bounding box black pixel ratio is out of the prede 
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termined range, connected components of the corresponding 
circumscribing bounding box are removed. 
The circumscribing bounding box having an extremely 

Small bounding box black pixel ratio may represent, for 
example, a hatched ruled line or the like and hardly affects the 
determination accuracy. Therefore, by removing the corre 
sponding circumscribing bounding boxes in advance, an 
amount of calculation for the Subsequent statistical process 
can be reduced. 
The circumscribing bounding box having an extremely 

great bounding box black pixel ratio may represent, for 
example, an ink Smudge. When simple Smudges are not 
removed in advance and the Smudges are similar to the cir 
cumscribing bounding boxes of texts, even though the 
Smudges are not the texts, the Smudges may cause the data 
including the Smudges to be determined as the document 
image data. When the Smudges are similar to the circumscrib 
ing bounding boxes of figures, even though the Smudges are 
not the figures, the Smudges may cause the data including the 
Smudges to be determined as the non-document image data. 
Accordingly, it may cause a misjudgment and a reduction in 
the determination accuracy. 
By performing the selection based on the bounding box 

black pixel ratios, the amount of calculation for the subse 
quent statistical process can be reduced, and the determina 
tion accuracy can be improved. 

In this manner, in Step C3, the two steps of selection are 
performed, unnecessary connected components are removed 
before the statistical process in advance, and only connected 
components that remain after the selection are used for the 
statistical process. 

In Step C4, the statistical process is performed by using the 
connected components remaining after the selection. 
The statistical process is, specifically, generating a histo 

gram. Since all connected components have size information 
including widths and heights of circumscribing bounding 
boxes, the histogram is generated by using the size informa 
tion. 

Here, the histogram is generated by specifying the sizes 
(widths or heights) of the circumscribing bounding boxes as 
classes and the numbers of the connected components 
included in the corresponding classes as frequencies of occur 
CC. 

The classes of the generated histogram are determined by 
using the widths W or the heights H of the entire image data. 
When the number of the classes is assumed to be N, a con 
nected component included in a bounding box having a width 
of less than 1xW/N is included in a first class to increase the 
corresponding frequency of occurrence by 1. Therefore, con 
nected components in circumscribing bounding boxes having 
widths in the range of kxW/N to (k+1)xW/N are included in 
a k-th class to increase the corresponding frequencies of 
occurrence by the number of the connected components. 
When the generated histogram is displayed as a graph, for 

example, as illustrated in FIGS. 7A and 7B, a frequency-of 
occurrence distribution graph of which the horizontal and 
Vertical axes represent sizes and the numbers of the connected 
components, respectively, is provided. 

FIG. 7A illustrates an example of a histogram of the docu 
ment image data, and FIG. 7B illustrates an example of a 
histogram of the non-document image data. When the con 
nected components are texts, the corresponding circumscrib 
ing bounding boxes having the connected components are 
similar to squares, and many connected components having 
the same size exist. Therefore, in this histogram, the number 
of connected components that belong to a class representing 
a relatively smaller size shows a significant peak. In addition, 
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10 
when the connected components are not texts, the corre 
sponding circumscribing bounding boxes having the con 
nected components represent dot shapes, line shapes, block 
shapes, and the like. In addition, neither the shapes nor the 
sizes have uniformity. Therefore, in this histogram, the num 
bers of the connected components of classes are similar, and 
a significant peak cannot be seen. 

In addition, according to the invention, even when the 
histogram is not displayed as the graph, the Subsequent pro 
cess can be performed. However, the display section 14 may 
be constructed to display the graph of the histogram. 
The determining section 122 may determine whether the 

input image data is document image data or non-document 
image databased on features of the histogram. 

In step C5, the feature extracting section 121 calculates a 
determination feature F as a feature value based on the histo 
gram. 

Information that is related to the histogram outputted from 
the feature extracting section 121 to the determining section 
122 includes, for example, the total black pixel ratio ro, the 
number r1 of the connected components in the first class, a 
ratio r2 of the number of the connected components in the first 
class to the number of all connected components, and a fea 
ture F (a determination feature) used for the determination 
process. The determination feature F is calculated by using 
F=r1Xr2/r0. 
As the features of the histogram, since the number of the 

connected components at the first class shows a significant 
peak in the document image data, r1 and r2 have relatively 
greater values. In addition, since the total number of the black 
pixels is small, ro is small. Therefore, F tends to have a greater 
value. 
On the contrary, since the non-document pixel data has 

similar numbers of connected components of classes and 
does not have a significant peak, r1 and r2 have relatively 
smaller values. In addition, since the total number of the black 
pixels is great, ro is great. Therefore, F tends to have a smaller 
value. 
The determination process performed by the determining 

section 122 in Step A3 is illustrated, for example, in a flow 
chart of FIG. 8. In the determination process, threshold pro 
cessing is performed by comparing the determination feature 
F to two thresholds TH1 and TH2 (>TH1). 
When the determination feature F is inputted as the infor 

mation related to the histogram generated by the feature 
extracting section 121, in Step D1, F is compared to TH2 and 
whether or not F is greater than TH2 is determined. When F is 
greater than TH2, in Step D2, the input image data is deter 
mined as the document image data. When F is equal to or 
smaller than TH2, in Step D3, F is compared to TH1 and 
whether or not F is smaller than TH1 us determined. When F 
is smaller than TH1, in Step D4, the input image data is 
determined as the non-document image data. When F is equal 
to or greater than TH1, that is, when F is a value between TH 
1 and TH2, the input image data is determined as the image 
data as the indeterminable image in Step D5, that is, the input 
image data being impossible to be determined. 

In an output process performed by the determining section 
122 in Step A4, the determination result in Step A3 is output 
ted to the search section 13. 

In order to use the input image data for searching, the 
search section 13 generates feature data of the input image 
data so as to be used for searching and compares the generated 
feature data to feature data of the registration image data. 
Since a type offeature data of document image data to be used 
as input image data is different from that of non-document 
image data to be used as input image data, proper feature data 
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needs to be generated based on the determination result input 
from the image determination section 12. 

Examples of the feature data of the document image data 
may include text data obtained by performing text recognition 
on the document image data. As the feature data of the non 
document image data, for example, when the non-document 
image data is a gray image data, a luminance histogram 
obtained by performing a histogram generation process may 
be used. When the non-document image data is a color image 
data, a color luminance histogram obtained by performing a 
histogram generation process corresponding to each color 
component of RGB (red, green, and blue) may be used. 
The feature data generated for the input image data is 

compared to the feature data pre-generated for the registra 
tion image data, similarity therebetween is obtained, and the 
registration image data having the highest similarity is 
selected as a search result. 
As the search result, in addition to the registration image 

data having the highest similarity, a predetermined number of 
pieces of the registration image data having the descending 
order of similarity may be selected as the search result. 
When the search result is outputted by the search section 

13, a visualized image of the registration image data selected 
as the search result is displayed by the display section 14. 
As for the registration image data, it is preferable that the 

image determination process as described above is performed 
in the registration, and the registration image data along with 
classification information representing whether the registra 
tion image data is document image data or non-document 
image data is stored in the registration image storing section 
15. 
When input image data is to be determined, according to 

the registration image data stored along with the classification 
information, only the registration image data having the clas 
sification same as that of the input image data is used for 
searching, and not all of the registered data needs to be com 
pared. Therefore, time required for performing the search 
process can be reduced. 

According to the invention, the following advantages are 
obtained. 
By performing the selection of the connected components, 

unnecessary components can be removed in advance and an 
amount of calculation for the statistical process can be 
reduced. Therefore, time required for performing the deter 
mination process and the search process can be reduced. In 
addition, since the connected components that may cause 
misjudgment are removed in advance, the determination 
accuracy can be improved. 
The respective blocks of the image search apparatus 10, in 

particular, the input section 11, the image determination sec 
tion 12, the search section 13, the display section 14, the 
registration image storing section 15 and the like can be 
configured by a hardware logic or implemented by a Software 
with the use of a CPU as follows. 

In other words, the image search apparatus 10 comprises: a 
CPU (central processing section) which executes a command 
of a control program for implementing the respective func 
tions; a ROM (read only memory) which stores the program; 
a RAM (random access memory) which develops the pro 
gram; a storage device such as a memory (recording medium) 
which stores the program and a variety of data, and the like. 
The object of the invention can be achieved too in such a 
manner that the recording medium on which the program 
code of the control program of the image search apparatus 10 
which program code is a software which implements the 
functions as described above (an executable program, inter 
mediate-ode program, and Source program) is recorded to be 
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12 
read by a computer is provided to the image search apparatus 
10, and the computer (or CPU or MPU) reads and executes the 
program code recorded on the recording medium. 

Examples of the recording medium to be used include tape 
type media such as a magnetic tape or cassette tape; disk type 
media including a magnetic disk Such as a floppy (registered 
trade mark) disk or hard disk or an optical disk Such as a 
CD-ROM/MO/MD/DVD/CD-R; card type media such as an 
IC card (including a memory card)/optical card; and semi 
conductor memory media such as a mask ROM, EPROM, 
EEPROM, or flash ROM. 

Further, it is possible that the image search apparatus 10 is 
configured in order to make it connectable to the communi 
cation network and providing the program code through a 
communication. The communication network which is not 
particularly limited, may be selected, for example, from Inter 
net, intranet, extranet, LAN, ISDN, VAN, CATV communi 
cation network, Virtual private network, telephone line net 
work, mobile communication network, satellite 
communication network, and the like. A transmission 
medium constituting the communication network is not par 
ticularly limited, which may be either wired or wireless. The 
wired medium includes IEEE1394, USB, power-line carrier, 
cable TV line, telephone line, ADSL line, and the like. The 
wireless medium includes infrared light used for IrDA or a 
remote control, Bluetooth (registered trademark), 802.11 
wireless network, HDR, a cellular phone network, a satellite 
connection, digital terrestrial network, and the like. In addi 
tion, the present invention can be realized also by using com 
puter data signal embedded in the carrier wave, which is 
realized by electronic transmission of the aforementioned 
program codes. 
The invention may be embodied in other specific forms 

without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be consid 
ered in all respects as illustrative and not restrictive, the scope 
of the invention being indicated by the appended claims 
rather than by the foregoing description and all changes 
which come within the meaning and the range of equivalency 
of the claims are therefore intended to be embraced therein. 
What is claimed is: 
1. An image determination apparatus which determines 

whether inputted image data is document image data or non 
document image data, comprising: 

a binarization process section which converts the inputted 
image data to binary image data by binarizing the input 
ted image data, and calculates a total black pixel ratio 
that is a ratio of a number of black pixels to a number of 
all pixels in the image data; 

a feature extracting section which detects connected com 
ponents that are groups of pixels having a same color in 
the binary image data and circumscribing bounding 
boxes of the connected components, and generates a 
histogram by specifying the sizes of the circumscribing 
bounding boxes as classes and numbers of the compo 
nents as frequencies of occurrence; and 

an image determination section which determines whether 
the inputted image data is document image data or non 
document image databased on information related to the 
generated histogram and the total black pixel ratio: 

wherein the feature extracting section removes the con 
nected components in the circumscribing bounding 
boxes of which the sizes are smaller than a predeter 
mined size, from all connected components, further 
removes the connected components in the circumscrib 
ing bounding boxes of which bounding box black pixel 
ratios are out of a predetermined range, based on the 
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sizes of the circumscribing bounding boxes and bound 
ing box black pixel ratios each of which represents a 
ratio of the number of the black pixels constituting cor 
responding connected component in corresponding cir 
cumscribing bounding box to the number of all pixels in 
the corresponding circumscribing bounding box, and 
generates the histogram by using the remaining con 
nected components. 

2. The image determination apparatus of claim 1, wherein 
when the number of the connected components in the circum 
scribing bounding boxes which belong to a class representing 
the smallest size is r1, a ratio of the number r1 of the con 
nected components to the number of all connected compo 
nents is r2, and the total black pixel ratio is ro, the image 
determination section calculates a determination feature F by 
using Fr1xr2/r) and determines whether the inputted image 
data is the document image data or the non-document image 
databased on the determination feature F. 

3. An image search apparatus which searches pre-regis 
tered image data for image data similar to inputted image 
data, comprising: 

the image determination apparatus of claim 1: 
a feature data generating section which generates feature 

data for document image data when the inputted image 
data is the document image data and generates feature 
data for non-document image data when the inputted 
image data is the non-document image databased on the 
determination result of the image determination appara 
tus; 

a search section which searches the pre-registered image 
data for the image data similar to the inputted image 
data, based on feature data of the pre-registered image 
data and the feature data generated by the feature data 
generating section; and 

a display section which displays the image data similar to 
the inputted image data among the pre-registered image 
databased on a search result of the search section. 

4. The image search apparatus of claim 3, wherein the 
pre-registered image data is classified and registered into the 
document image data and the non-document image data, and 

based on a determination result of the image determination 
apparatus, when the inputted image data is the document 
image data, the search section sets a search field to the 
image data registered as the document image data, and 
when the inputted image data is the non-document 
image data, the search section sets the search field to the 
image data registered as the non-document image data. 

5. The image search apparatus of claim 3, wherein, 
responsive to whether the feature data is on or between a 

first low threshold value and a second high threshold 
value, the input image data is either outputted or not 
outputted to the search section. 

6. A non-transitory computer-readable recording medium 
on which an image search program is recorded in order to 
make a computer function as the image search apparatus of 
claim 3. 

7. An image determination apparatus which determines 
whether inputted image data is document image data or non 
document image data, comprising: 

a binarization process section which converts the inputted 
image data to binary image data by binarizing the input 
ted image data, and calculates a total black pixel ratio 
that is a ratio of a number of black pixels to a number of 
all pixels in the image data; 

a feature extracting section which detects connected com 
ponents that are groups of pixels having a same color in 
the binary image data and circumscribing bounding 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
boxes of the connected components, and generates a 
histogram by specifying the sizes of the circumscribing 
bounding boxes as classes and numbers of the connected 
components as frequencies of occurrence; and 

an image determination section which determines whether 
the inputted image data is document image data or non 
document image databased on information related to the 
histogram and the total black pixel ratio: 

wherein the feature extracting section removes, from all 
connected components, the connected components in 
the circumscribing bounding boxes which are of a 
Smaller size than a predetermined size, based on the 
sizes of the circumscribing bounding boxes and bound 
ing box black pixel ratios each of which represents a 
ratio of the number of the black pixels constituting cor 
responding connected component in corresponding cir 
cumscribing bounding box to the number of all pixels in 
the corresponding circumscribing bounding box, and 
generates the histogram using the remaining connected 
components. 

8. An image search apparatus which searches pre-regis 
tered image data for image data similar to inputted image 
data, comprising: 

the image determination apparatus of claim 7; 
a feature data generating section which generates feature 

data for document image data when the inputted image 
data is the document image data and generates feature 
data for non-document image data when the inputted 
image data is the non-document image databased on the 
determination result of the image determination appara 
tus; 

a search section which searches the pre-registered image 
data for the image data similar to the inputted image 
data, based on feature data of the pre-registered image 
data and the feature data generated by the feature data 
generating section; and 

a display section which displays the image data similar to 
the inputted image data among the pre-registered image 
databased on a search result of the search section. 

9. An image determination apparatus which determines 
whether inputted image data is document image data or non 
document image data, comprising: 

a binarization process section which converts the inputted 
image data to binary image data by binarizing the input 
ted image data, and calculates a total black pixel ratio 
that is a ratio of a number of black pixels to a number of 
all pixels in the image data; 

a feature extracting section which detects connected com 
ponents that are groups of pixels having a same color in 
the binary image data and circumscribing bounding 
boxes of the connected components, and generates a 
histogram by specifying the sizes of the circumscribing 
bounding boxes as classes and numbers of the compo 
nents as frequencies of occurrence; and 

an image determination section which determines whether 
the inputted image data is document image data or non 
document image databased on information related to the 
histogram and the total black pixel ratio: 

wherein the feature extracting section, removes from all 
connected components, the connected components in 
the circumscribing bounding boxes of which bounding 
box black pixel ratios are out of a predetermined range, 
based on the sizes of the circumscribing bounding boxes 
and bounding box black pixel ratios each of which rep 
resents a ratio of the number of the black pixels consti 
tuting corresponding connected component in corre 
sponding circumscribing bounding box to the number of 
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all pixels in the corresponding circumscribing bounding 
box, and generates the histogram by using the remaining 
connected components. 

10. An image search apparatus which searches pre-regis 
tered image data for image data similar to inputted image 
data, comprising: 

the image determination apparatus of claim 9: 
a feature data generating section which generates feature 

data for document image data when the inputted image 
data is the document image data and generates feature 
data for non-document image data when the inputted 
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image data is the non-document image databased on the 
determination result of the image determination appara 
tus; 

a search section which searches the pre-registered image 
data for the image data similar to the inputted image 
data, based on feature data of the pre-registered image 
data and the feature data generated by the feature data 
generating section; and 

a display section which displays the image data similar to 
the inputted image data among the pre-registered image 
databased on a search result of the search section. 
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